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The discovery of a mixed [aB and [aAB type diamond from Liaoning
kimberlite and its growth characteristics

WEI Ran, CHEN Hua, LU Tai-jin and ZHANG Jian
(National Gems & Jewelry Technology Administrative Center, Beijing 100013, China)

Abstract: Extensive investigations into diamond classification, growth structure and impurity have been per-
formed by scientists, but rare studies have been devoted to the diamonds with mixed types. Using DiamondView
and FTIR microscopic regional scanning techniques, the authors found that one of the sixteen diamonds collected
in 507 pipe in Liaoning displays both IaB and [aAB types simultaneously. The boundaries between IaB and [aAB
types are clear. In DiamondView UV-fluorescence images, the diamond displays an irregular circle-like growth
zoning, which could be divided into two growth stages, i.e., early nucleation stage and late growth stage. At
the early nucleation stage of the diamond, the growth ring is not apparent and there is no multiple growth cen-
ter. At the late growth stage, the concentric circling structures is obvious, with clear boundaries between vari-
ous envelops and uneven fluorescence colors. the shape and intensity of absorption peaks, obtained by the FTIR
microscopic regional scanning spectra, are continuously variable. The infrared spectra have basic identical fea-
tures at the same growth stage, except for the difference in absorbing intensity. The infrared spectrum charac-
teristics are divided into two types, [aB and [aAB, at different growth stages. Pseudo-color mapping of concen-
tration distribution related to total nitrogen and a pair of atoms nitrogen and hydrogen has been obtained by OM-
NIC Picta. The results of DiamondView and FTIR microscopy regional scan can be mutually validated from cen-
ter to edge of the diamond, and the change in nitrogen and hydrogen concentrations corre-sponds to two stages
observed by the DiamondView image. Based on the study of the variations of nitrogen and hydrogen of the dia-
mond, the authors hold that the growth environment of the diamond underwent apparent changes with a clear
growth pause between the two stages and, as a result, A centers could not be completely transformed into B cen-

ters at later growth stage. The consumption of nitrogen and hydrogen was remarkably at the nucleation
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phase, and they were almost completely consumed at last, then the crystal growth stopped until the surrounding

environment changed. With the complement of nitrogen and hydrogen, the diamond continued to grow. It is al-

so shown that the concentrations of nitrogen and hydrogen might have played an important role in nucleation.

Under low saturation, the growth of diamond might be slower or even stopped. The discovery of this kind of di-

amond is of great significance in the study of geological environment changes during diamond growth processes.
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Fig. 1 Sampling point of FTIR microscopic regional scan
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Fig. 2 DiamondView UV-fluorescence image of the sample
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Fig. 3 Diagram of nitrogen concentration(a), diatomic nitrogen concentration(b) and hydrogen concentration(c) distributions
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Fig. 4 Infrared absorption spectra at the early nucleation
stage(a) and the late growth stage(b)
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Table 2 Nitrogen concentration at the early nucleation
stage and NB NT ratio
578 577 576 575 574 573 572 571 570
Ny 22 20 1.6 1.0 02 02 02 03 0.5
Ng  295.4 284.9 256.7 218.2 172.6 115.7 77.1 350.3 28.5

Nr  297.6 286.9 258.3 219.2 172.8 115.9 77.3 50.6 29.0
B % 99.26 99.30 99.38 99.54 99.88 99.83 99.74 99.41 98.28
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